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Abstract 

Background: Colorectal cancer (CRC) is the second most common cancer in women and the third most common 
cancer in men worldwide, with an increasing trend in its incidence in Asian countries. In the present study, we aimed 
to describe the 13-year results of patients with CRC based on the Shiraz Colorectal Cancer Surgery (SCORCS) registry 
system in patients with a pathologically confirmed diagnosis of colon cancer (CC) and rectal cancer (RC) undergoing 
surgery.

Methods: Between 2007 and 2020, 811 patients, including 280 patients with CC and 531 patients with RC, registered 
in SCORCS, were included in the present study. The information collected for this study included demographic charac-
teristics of the patients, primary clinical presentations, laboratory findings before surgery, radiologic and colonoscopy 
results, and surgical procedures. Death was confirmed by the physician as “CRC-related”. The data were analyzed by 
SPSS software version 21; life table and Kaplan-Meier curve were used for evaluating the overall survival, recurrence, 
and metastasis rates and Log-Rank test or Breslow test to check significant differences between the subgroups. The 
Cox proportional regression model was fitted to evaluate the prognostic factors of survival recurrence and metastasis.

Results: Laparoscopy was performed in 60% of patients (66% in RC and 51% in CC), laparotomy in 32% (27% in RC 
and 41% in CC), and 7% required conversion. The median time of follow-up was 29 months in all patients; 28 months 
in patients with RC, and 33 months in patients with CC; 1, 3, and 5 years’ survival rate was 90, 70, and 63% for all 
the patients, 89%, 67%, and 58% for RC and 90%, 74%, and 71% for CC, respectively (P = 0.009). The Cox regression 
analysis revealed tumor stages II, (P = 0.003, HR:2.45, 95% CI;1.34–4.49), III, (P ≤ 0.001, HR:3.46, 95% CI;1.88–6.36) and IV, 
(P ≤ 0.001, HR:6.28, 95% CI;2.73–14.42) in RC and stage IV, (P = 0.03, HR:9.33, 95% CI;1.1-76.37) in CC were the signifi-
cant survival prognostic factors. The metastasis and recurrence of the tumors occurred earlier in patients with RC than 
CC (P = 0.001 and 0.03, respectively).

Conclusions: Long-term follow-up of patients with CRC in an Iranian population indicated the significance of screen-
ing for diagnosis of early stages and improved survival of the patients.
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Background
Colorectal cancer (CRC) is currently the second most 
common cancer in women and the third most common 
cancer in men in the world [1]. According to the World 
Health Organization, 1.80 million new cases of CRC were 
diagnosed in 2018 [2, 3]. In recent years, the prevalence 
of CRC has increased in Asian countries, turning it into 
one of the most important leading causes of death on 
the continent [4]. In Iran, CRC has been identified as the 
fourth most common cancer in men and the third most 
common cancer in women [5], with an increasing trend 
in its incidence [6].

Although colon and rectum are supposed as parts of 
a single organ, the risk of developing rectal cancer (RC) 
per cm is generally four times higher than colon cancer 
(CC); accordingly, because of the differences in carcino-
genesis, clinical presentations, growth pattern, metastatic 
patterns [7], treatment outcome, and survival rates [8] 
between CC and RC, it has been suggested to abandon 
the term CRC [9]. CC and RC also differ in terms of the 
effect of preventive measures, including exercise, body 
mass index (BMI), reduced energy intake, and medica-
tions, such as COX-2 inhibitors or aspirin, on the risk of 
cancer incidence [9, 10].

Currently, the only effective treatment for both CC and 
RC is surgical excision of the tumor and local invasions, 
including regional neuronal and lymphatic drainage 
areas, while the surgical procedure is more challenging 
in RC, especially tumors close to the sphincter muscles, 
resulting in a higher rate of recurrence and morbidity/
mortality [11]. On the other hand, the surgical procedure 
is also challenging in patients with stage IV CC, because 
of the need for multi-organ resection [12]. Laparoscopic 
resection is more frequently practiced, especially in 
patients with CC; however, the choice of surgical method 
depends on the patients’ conditions and physicians’ pref-
erence [13, 14]. Multimodal treatment, including adju-
vant chemotherapy or chemo-radiotherapy, is also used 
for both CC and RC [15], while not all patients require 
adjuvant therapy, and it is suggested to be used for high-
risk groups [16]. Pathology also has a significant role in 
diagnosis, disease staging, surgical margins, lymphovas-
cular and perineural invasion, and evaluating the treat-
ment response after surgery [17].

Valid results about the outcomes of patients with can-
cer are based on data collected by registry systems, and 
several countries have established cancer registry sys-
tems for this purpose [18]. Several cancer registry sys-
tems have also been launched in Iran, which record the 
data collected from one or a few provinces in the country, 
covering less than 20% of the whole population with lim-
ited data recorded [19, 20]. A review of studies also shows 
that a bunch of cancer reports is based on hospital-based 

cancer registry (HBCR) systems because of the lack of 
nationwide registry systems in Iran and other countries 
[21]. In this study, we analyzed the data collected by the 
Shiraz colorectal cancer surgery (SCORCS) registry sys-
tem, which records complete information of all patients 
with CRC in a tertiary referral hospital, affiliated to Shi-
raz University of Medical Sciences, Shiraz, Iran, since 
Sep. 2007 by an expert registry team under the super-
vision of specialists. Therefore, in the present study, we 
aimed to report the five-year survival, recurrence, and 
metastasis rates and their predictors during the 13 years 
of data registry in addition to describing their demo-
graphics of patients with pathologically-confirmed diag-
nosis of CC and RC undergoing surgery.

Methods
The “SCORCS” registry is a web-based electronic regis-
try, established in Jan. 2007 at “Shahid Faghihi” Hospital, 
affiliated to Shiraz University of Medical Sciences, Shiraz, 
Iran, as a level three highly specialized center for surgi-
cal treatment, to collect data of patients with CC or RC. 
Diagnosis of CRC was confirmed based on the pathologi-
cal report of the examination of the sample taken from 
the patients’ intestinal tissue before the surgery. RC was 
defined as tumors between the anorectal ring and sig-
moid take-off (i.e. the junction between the sigmoid mes-
ocolon and mesorectum), detected on cross-sectional 
imaging. Additional histological information was pre-
pared after tumor resection by an expert pathologist and 
then recorded in the database by the registry personnel. 
We comprised all recurrences as presence of tumor at 
anastomotic or regional area during follow up. Metasta-
sis was defined as involvement of liver, lung or any other 
distant organs.

A total of 811 patients, including 280 patients with 
CC and 531 patients with RC have been registered and 
included in the present study.

Each patient admitted to the colorectal department of 
the Shahid Faghihi Hospital with the confirmed diagnosis 
was introduced by the head nurse of the ward to the data 
registrar team, who registered the patients’ information 
into the SCORCS of the hospital, under the supervision 
of one epidemiologist (ARS) and one colorectal sur-
geon (AB) for data clearance and continuous validation 
of data.  At admission, the patients signed the informed 
consent form and provided their contact information 
(including phone and cell phone number, fax, email and 
WhatsApp, address and cell phones of first relations), in 
order to complete the database. The registry team also 
encouraged the patients to regularly visit to the clinic and 
help to complete the database.

The information collected from the registry for this 
study included demographic characteristics of the 
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patients (including sex, age, ethnicity, marital status, and 
educational level), blood group, smoking, use of hookah, 
and substance abuse, use of oral contraceptives (OCP) in 
women, date of cancer diagnosis (according to pathology 
report), primary clinical presentations (including change 
in bowel habit, diarrhea, constipation, rectal bleeding, 
and anorexia), and laboratory findings before surgery 
(including serum levels of hemoglobin, protein, albumin, 
alkaline phosphatase, and carcinoembryonic antigen. The 
results of radiological (computed tomography [CT] scan) 
and colonoscopy examinations as well as the type of sur-
gery performed, were also recorded. The staging was 
performed based on the American Joint Committee on 
Cancer Staging (stages I–IV; 7th edition) [22].

Follow-ups of the patients were performed 1, 2, and 
4 week(s) after the surgery, after 3 months, 6 months, 
1 year, and then every year till 10 years or occurrence 
of death, confirmed by the physician as “CRC-related”. 
Before survival analysis, in this study we excluded two 
patients who were died due to causes other than their 
carcinoma, one with rectal carcinoma (patient number: 
469 in dataset, death cause: car accident) and also one 
patient with colon carcinoma (patient number: 751 in 
dataset, death cause: myocardial infarction). For this rea-
son, “overall survival” which was reported in this study 
was much closed to “CRC-related survival”. All patients 
underwent elective surgery with bowel preparation the 
day before the operation. The preferred technique for the 
operation was laparoscopy.

This study has been registered with the registration 
number 91-01-69-4803 in the office of the Institute of 
Board Review of Shiraz University of Medical Sciences 
and approved by the Ethics Committee of Research 
under the number: IR.SUMS.REC0.1392.4803.

Statistical analysis
The variables were described using number (percentage) 
and mean ± standard deviation (SD). The Pearson’s Chi-
square test or Fischer’s exact test were used for compari-
son of categorical variables, and two-sided independent 
samples t test was used for comparison of quantitative 
variables between the groups. The normal distribution of 
quantitative data was checked by the Shapiro Wilks test 
for normality. The P values greater than 0.05 were con-
sidered normally distributed variables. The life table and 
Kaplan-Meier curve were used to evaluate the overall 
survival rate during the follow-up period. The Log-Rank 
test or Breslow test was performed to check significant 
differences between the subgroups. The Cox proportional 
regression analysis was performed to find the predictive 
factors of survival, recurrence, and metastasis. The sig-
nificance level was set at the point of < 0.05. IBM SPSS 
Statistics for Windows (Released 2012. Version 21.0. 

Armonk, NY: IBM Corp) and Stata software version 13 
were used for analysis.

Results
A total 811 patients with CRC, including 531patients 
with RC and 280 patients with CC, were included in this 
study. The basic demographic characteristics of registered 
patients with CC or RC are demonstrated in Table 1. As 
shown in this table, 42% of patients with RC and 47% of 
patients with CC were women. 40% of the patients with 
RC and 43% of the patients with CC were overweight and 
obese. There was no significant difference between the 
patients with CC and RC in terms of the sex distribution, 
mean age, educational level, and marital status (P > 0.05; 
Table 1. Most of the patients were married, and most of 
the ethnicities included Fars and Lor, as shown in Table 1.

Studying the frequency of clinical presentations at 
diagnosis in patients with CC and RC (Table 2) demon-
strated rectal bleeding as the most common clinical pres-
entation in patients with RC (79%) and change in bowel 
habit in patients with CC (60%). The results of labora-
tory, radiological, and colonoscopy examinations are also 
shown in Table  2. Based on these results, the amount 
of hemoglobin, serum protein, and serum albumin of 
the two groups had a statistically significant difference 
(P < 0.001, P = 0.02, and P = 0.04, respectively). The most 
common blood group in both cancer groups was O, and 
the least common blood group was AB (Table 2). Luminal 
obstruction because of the tumor has also been reported 
as the most common colonoscopy finding in patients in 
both cancer groups. The number of total surgical pro-
cedures performed during the study period is shown in 
Fig.  1. Among all patients, 492 patients underwent lap-
aroscopy (60%; 349 [66%] in RC and 143 [51%] in CC), 
257 patients underwent laparotomy (32%; 143 [27%] in 
RC and 114 [41%] in CC), and 61 patients required con-
version of laparoscopy to laparotomy (38 [7%] in RC and 
23 [8%] in CC). The trend of changes in the frequency of 
laparoscopy and laparotomy along the follow-up period 
is shown in Fig. 2. Most patients with RC underwent low 
anterior resection (N = 371, 75.4%), and the rest under-
went abdominal perineal resection. The frequency of 
the type of surgery in patients with CC was as follows: 
52 (18.5%) sigmoidectomy, 112 (40%) right hemicolec-
tomy, 76 (27%) left hemicolectomy and 40 (14.5%) total 
colectomy.

The median time of follow-up for all patients was 
29 months (IQR: 13–59), for patients with RC was 
28 months (IQR; 14.50-55.05), and for patients with CC 
was 33 months (IQR; 9.25–65.50). The life-table analy-
sis revealed that 1-, 3-, and 5-year survival of all patients 
were 90%, 70%, and 63%; for the patients with RC were 
89%, 67%, and 58%, and for the patients with CC were 



Page 4 of 10Safarpour et al. BMC Surgery  2022, 22(1):142

90%, 74%, and 71%, respectively, with a statistically sig-
nificant difference between the groups, based on Kaplan-
Meier method and Log-Rank test results (P = 0.009; 
Fig.  3). The survival rate of patients at different disease 
stages after surgery was as follows: 90%, 71%, 51%, and 
46% in patients with RC at no residual, stages I, II, and 
III, respectively, and 100%, 79%, 78%, 63%, and 23% in 

patients with CC at no residual, stages I, II, III, and IV, 
respectively. As shown in Fig. 4, the survival rate of dif-
ferent stages of RC (Fig. 4 A) and CC (Fig. 4B) decreases 
with increasing tumor stages. The Cox regression model 
with backward LR, was run for RC and CC separately. In 
both RC and CC, the only variable wich remained in the 
final model was stage of tumor as a significant predictor 
of survival. In RC, tumor stages II, (P = 0.003, HR = 2.45, 
95% CI: 1.34–4.49), III, (P < 0.001, HR = 3.46, 95% CI: 
1.88–6.36), and IV (P < 0.001, HR = 6.28, 95% CI: 2.73–
14.42) and in CC, tumor stage IV (P = 0.037, HR = 9.34, 
95% CI: 1.14–76.37) were identified as a significant 
predictor of patients’ survival. The effect of confound-
ing variables were adjusted in two models which were 
not significant. These Variables in model for RC were, 
“changes in bowel habit”(p = 0.31 ), “diarrhea” (p = 0.42 ), 
“anorexia(p = 0.37 )”, “rectal bleeding” (p = 0.60 ), “hemo-
globin” (p = 0.97 ), and “CT scan findings” (p = 0.18 ) and 
in CC model were, “changes in bowel habit”(p = 0.31 ), 
“diarrhea” (p = 0.26 ), “anorexia” (p = 0.57 ), “rectal bleed-
ing” (p = 0.68 ), “hemoglobin” (p = 0.29 ), and “CT scan 
findings” (p = 0.79 ).

Table 1 Demographic characteristics of patients with colon or rectum carcinoma

*The results of independent samples t test, †The result of Chi-square test

Variable Categories Rectal cancer (n=531) Colon cancer (n=280) Total (n=811) P value

Age, Mean±SD 56.93±13.43 57.08±14.61 57.03±13.85 0.88*

Sex, N (%) Female
Male

222 (42%)
309 (58%)

132 (47%)
148 (53%)

355 (44%)
460 (56%)

0.14†

Body mass index (kg/m2), N (%) Underweight
 Normal weight
 Overweight
 Obesity

46 (9%)
269 (51%)
156 (29%)
57 (11%)

32 (11%)
123 (44%)
88 (31%)
34 (12%)

78 (10%)
395 (48%)
245 (30%)
91 (11%)

0.28†

Educational level, N (%) Illiterate
Primary school
High School
Post graduate
Academic degree

150 (28%)
4 (1%)
126 (24%)
191 (36%)
60 (11%)

64 (23%)
2 (1%)
82 (29%)
100 (36%)
32 (11%)

216 (27%)
6 (1%)
208 (26%)
292 (36%)
93 (11%)

0.37†

Marital status, N (%)  Divorced
 Married
 Single
 Widowed

2 (0%)
502 (95%)
24 (5%)
3 (1%)

0 (0%)
266 (95%)
11 (4%)
3 (1%)

2 (0%)
722 (95%)
35 (4%)
6 (1%)

0.85†

Ethnicity, N (%) Arab
Balooch
Fars
Kurd
Lor
Other
Turk

16 (3%)
0 (0%)
441 (83%)
3 (1%)
48 (9%)
4 (1%)
19 (4%)

6 (1%)
2 (1%)
234 (84%)
2 (1%)
24 (9%)
2 (1%)
10 (3%)

22 (0%)
2 (3%)
679 (83%)
5 (1%)
72 (9%)
6 (1%)
29 (4%)

0.74†

OCP consumption, N (%) No
Yes

136 (61%)
85 (38%)

86 (65%)
43 (%34)

222 (63%)
131 (37%)

0.33†

Smoking, N (%) Current smoker
Ex-Smoker
Non-smoker

71 (13%)
105 (20%)
355 (67%)

34 (12%)
51 (18%)
195 (70%)

105 (13%)
156 (19%)
554 (68%)

0.72†

Type of smoking, N (%) Cigarette 101 (61%) 58 (37%) 159 (100%) 0.89†

Opium 40 (67%) 20 (33%) 60 (100%) 0.65†

Hookah 74 (76.3%) 23 (23.7%) 97 (100%) 0.007†
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Fig. 1 Trend of number of surgery in patients with colon and rectal 
carcinoma, 2006–2020
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1-, 3-, and 5-year proportion of metastasis-free in RC 
were 94%, 87%, and 63%, and in CC were 94%, 79%, and 
77%, respectively, with a significant difference between 
RC and CC (P = 0.03, Fig.  5). Also, 1-, 3-, and 5-year 
proportion of recurrence-free in RC were 98%, 86%, 
and 81%, and in CC were 100%, 95%, and 92%, respec-
tively, with a significant difference between RC and CC 
(P = 0.001, Fig.  6). The results of Kaplan-Meier analysis 
and Log-Rank test revealed that metastasis and recur-
rence of the tumors occurred earlier in patients with RC 
than CC (P = 0.001 and 0.03, respectively).

Discussion
In the present study, we described the results of analyzing 
the 13-year registration of patients with CRC (34.52% CC 
and 65.47% RC) in a tertiary referral hospital, Shiraz, Iran. 
The results of another Iranian study on the national cancer 
registry system, about 62% of CRC patients had CC [23], 
which is contrary to the results of the present study. Others 
have also reported the incidence rate of CC two times higher 
than RC [24, 25], which contradicts the patient proportion 
in the present study. The higher frequency of patients with 
RC in our study could be related to the fact that our hospital 
is a referral center. The differences in the risk factors in the 
target population, particularly in dietary habits of different 
ethnic groups, may also influence this proportion [26].

The main outcome of the present study was patient’s 
survival rate during the 5-year follow-up, and the results 
showed different survival rates according to the type of 
CRC and disease stage. As shown, the 5-year survival rate 
was 63% for patients with CRC, 58% for patients with 
RC, and 71% for patients with CC, and patients with RC 
had an earlier metastasis and recurrence, as well as lower 
metastasis-free and recurrence-free rates, compared with 
the patients with CC. In a previous study on the same 
database, SCORCS, the results of following 346 patients 
with CRC (until 2017) showed 1, 3, and 5  year survival 
rates at 93, 71, and 65% [27], which is similar to the 
results of the current study. In another study in Shiraz, 
the overall 5-year survival rate of the patients with CRC 
was 58.5% [28], which seems lower than that reported 
in the developed countries like Germany [29]. An analy-
sis of 837 Chinese patients with CRC has also shown a 
5-year survival of 69% for CC and 66% for RC [30], which 
is different from that in the present study. This differ-
ence could be because of the different frequencies of the 
disease stage in the study populations, as patients with 
national screening systems tend to have lower rates of 
tumor stage IV and higher rates of stage I [31]. The sig-
nificant effect of the tumor stage on patients’ survival, 
presented in the current study, is in line with the results 
of previous reports [32, 33]. Furthermore, the variety of 
the classification system used and the stages included in 
the studies are considered other factors for the different 
survival rates reported [34]. Another influential factor for 
the difference in the survival rates reported is the num-
ber of follow-up visits [35]. A difference in other factors 
affecting the survival rate, including race, access to high-
quality health care, dietary intake, and screening, can 
also result in different rates among studies [36]. In addi-
tion to the factors mentioned-above, another important 
factor for the lower survival rate of RC in our country 
could be related to the shame the patients have from the 
anal area of their body that may result in late referral of 
the patients to the physician and higher disease develop-
ment [37].

The trend of patients’ survival rates during the study 
period in the present study shows a steady decreasing 
trend for both CC and RC. In the study by van der Sijp 
on 767 patients with CC and 272 patients with RC who 
underwent resection, a similar trend is observed for 
both groups [25], which is consistent with the results of 
the present study. A notable finding in the present study 
was the number of surgical procedures, and the results 
showed an increasing trend until 2015–2017, which 
became steady thereafter, which can be attributed 
to the recent pandemic of coronavirus disease-2019 
(COVID-19) around the world as well as in our coun-
try, which led to decrease patients who referred to the 
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hospital for treatment of colorectal tumors. This issue 
has been pointed out as a considerable issue in the 
treatment of patients with CRC [38] and other cancers 
[39], which emphasizes the necessity of paying greater 
attention to this issue and planning new strategies for 
fixing this problem and its adverse effect on patients’ 
survival.

Studying the demographic characteristics of the 
patients showed that more than half were men in both 
groups. Other studies have also shown a higher incidence 

of CRC in the male sex, suggesting it as a strong predictor 
of CRC [40, 41], attributed to the role of male sex hor-
mones in CRC [42, 43]; however, Cox regression analysis 
did not identify the sex as a significant predictor of sur-
vival in the present study, which showed that the differ-
ence in the frequency of male and female did not affect 
the survival rates in our results. The mean age of diag-
nosis reported in the present study was about 57 years in 
both groups, which may vary from other studies, accord-
ing to the disease stage at the time of diagnosis and the 

Table 2  The frequency of clinical presentation and the results of laboratory and radiological examinations of patients with colon or 
rectum carcinoma before surgery

*The results of independent samples t test, †The result of Chi-square test

Variable Rectal cancer (n=531) Colon cancer (n=280) Total (n=811) P value

GI symptoms

 Change in bowel habit 137 (26%) 167 (60%) 304 (38%) <0.001†

 Constipation 212 (40%) 119 (42%) 331 (41%) 0.44†

 Diarrhea 97 (18%) 27 (10%) 124 (15%) 0.001†

 Bloody stool 68 (70%) 16 (59%) 84 (68%) 0.30†

 Non-bloody stool 29 (30%) 11 (41%) 40 (32%) 0.27†

 Anorexia 46 (9%) 42 (15%) 88 (11%) 0.005†

Rectal bleeding 418 (79%) 118 (42%) 536 (66%) <0.001†

Lab. findings

 Hemoglobin (g/dL),   Mean±SD 12.36±1.86 11.36±2.41 12.03±2.12 <0.001*

 Alkaline Phosphatase  (IU/L), Mean±SD 221.98±98.34 225.14±116.61 222.41±104.79 0.68*

 Serum protein (g/dL), Mean±SD 4.2±3.5 3.6±3.5 4±3.5 0.02*

 Serum albumin (g/dL), Mean±SD 2.5±2 2.2±2 2.4±2 0.04*

 Carcinoembrionic antigen (ug/L), Mean±SD 1.68±7.52 2.7±13.65 2.06±10.07 0.20*

Blood Groups

 A+ 90 (18.9%) 30 (6.3%) 120 (25%)

 A− 8 (1.7%) 2 (0.4%) 10 (2.1%)

 AB+ 12 (2.5%) 10 (2.1%) 22 (4.6%)

 AB− 1 (0.2%) 0 (0%) 1 (0.2%) 0.19†

 B+ 69 (14.5%) 33 (6.9%) 102 (21.4%)

 B− 5 (1%) 1 (0.2%) 6 (1.2%)

 O+ 130 (27.3%) 71 (15%) 201 (42.3%)

 O− 7 (1.5%) 6 (1.3%) 13 (2.8%)

CT Scan

 Normal CT scan results 45(8%) 13(5%) 58(13%) 0.04†

 Abnormal CT scan results 250(47%) 134(48%) 384(87%)

Findings during colonoscopy

 Hemorrhoid during colonoscopy 36 (7%) 19 (7%) 55 (7%)

 Polyp during colonoscopy 54 (10%) 32 (12%) 86 (10%) 0.07†

 Luminal obstruction due to the tumor 57 (11%) 44 (16%) 101 (12%)

Staging

 No residual 31 (6.1%) 7 (2.7%) 38 (4.9%)

 Stage I 129 (25.3%) 47 (17.8%) 176 (22.8%)

 Stage II 142 (27.9%) 87 (33.0%) 229 (29.6%) <0.001†

 Stage III 118 (23.2%) 91 (34.5%) 209 (27.0%)

 Stage IV 18 (3.5%) 18 (6.8%) 36 (4.7%)
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presence of risk factors of early- or late-onset CRC in 
that specific population [44]. The risk factors evaluated 
in the present study included obesity, smoking, OCP 
use, and ethnicity. Cigarette smoking (current and for-
mer) has been suggested as a strong predictor of CRC 
incidence and mortality [45, 46], which was very low in 
our study (12–13% were current smokers and 18–20% 
ex-smoker). Hookah use, on the other hand, was different 
between patients with CC and RC in the present study, 
and most patients who used hookah had RC; however, 
a meta-analysis of studies failed to show hookah use as 
a significant risk of CRC [47]. Furthermore, obesity and 
overweight were observed in about 40% of patients of the 
present study, which is consistent with the suggestion of 
a higher incidence of CRC by the increase in BMI [48]. 
One of the modifiable risk factors that has been con-
sidered less frequently is OCP use that was reported in 
about one-third of the female population in our study. 
As the results of a meta-analysis of 15,790 patients with 

Fig. 3 Kaplan-Meier curves of estimated overall survival rate of 
patients with colon or rectal cancer during 13 years of follow-up after 
surgery

Fig. 4 Comparison of survival rate of patients with rectal cancer A and colon cancer B in different stages during 13 years of follow-up after surgery

Fig. 5 Comparison of time to metastasis of patients with rectal 
cancer and colon cancer

Fig. 6 Comparison of time to recurrence of patients with rectal 
cancer and colon cancer
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CRC have shown, OCP use has a predictive role against 
the risk of CRC incidence and higher tumor stages and 
is thus suggested to be used in women with a high risk 
of CRC [49], while further studies are required in this 
regard. Although some studies have reported different 
risk factors between RC and CC [8, 50], we did not find 
a difference in most of the studied risk factors between 
the patients with RC and CC, and none had a significant 
effect on patients’ survival. The type of surgery also had 
no effect on patients’ survival, which is in line with a 
previous report [51]. Among the wide range of variables 
studied, only the tumor stages II, III, and IV in patients 
with RC and stage IV in patients with CC, were identified 
as the predictor of survival.

One of the main strengths of the present study was the 
validity of the recorded data in the SCORCS registry sys-
tem, as the data has been recorded by an expert team, 
reviewed for data clearance, and was continually under the 
supervision of patients’ physicians and specialists. Also, we 
reported the results of pathologically-confirmed cases based 
on total patients with CRC, as well as for the patients with 
colon and RC separately, in order to be comparable with 
studies on either CRC or CC/RC. However, the study also 
had some limitations. One of the limitations was related to 
the access to the patients after surgery that resulted from 
the loss to follow-up cases. Another limitation is related to 
the generalizability of the results, as the data were collected 
from one referral medical center that may be applicable to 
patients in this city and the surrounding cities.

Conclusions
The long-term follow-up of patients using a valid registry 
system in the present study provided valuable informa-
tion about the demographic and clinical characteristics of 
patients with CRC as well as RC and CC, separately, as 
well as the frequency of risk factors in these patients. We 
also calculated 1-, 3-, and 5-year survival rate for both 
groups, while comparing the survival rates in the present 
study with other studies showed a lower survival rate for 
RC in our study, which has to be further investigated in 
future studies. Surgery was performed for all patients in 
the present study, and the trend in the number of surgi-
cal procedures showed a cease in the increasing trend in 
recent years, which requires the attention of policymak-
ers to encourage patients to refer to the hospital during 
COVID-19 pandemic. Although the present study pro-
vided valuable information, it is suggested that future 
studies report the detailed information of patients with 
cancer, based on national registries.
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